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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the car 
body vibration caused by the output change between 
respective cylinders by finding out the change value 
of the rotary angle acceleration of an internal 
combustion engine at every cylinder and correcting 
the ignition timing of a cylinder for showing a 
combustion state with a different output for the 
ignition timing of the other cylinder. 
SOLUTION: An ignition plug 31 is equipped at every 
cylinder in an engine 10 and the ignition plugs 31 of 
respective cylinders are connected to an ignition coil 
32 as an ignition drive means, a power transistor 33 
and ECU 21. The essential part of ECU 21 which is 
an engine control unit is formed by a micro- computer 

and ECU is provided with a drive circuit 171, input/output circuit 211, a memory circuit 212 
stored a control program and a control circuit 213 for drive-controlling a fuel injection valve 
17 and ignition plug 31 along the control program and the fuel supply control to the engine 
10, a throttle valve drive control as well as an ignition timing control are carried out. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ignition-timing control approach characterized by to amend the ignition timing of the 
gas column which shows the combustion condition that outputs differ so that the output of other gas 
columns may approach in the output of the gas column which shows the combustion condition that 
compare both, judge the combustion condition relevant to the output of each gas column, and outputs 
differ, after calculate the variation of an internal combustion engine's angle-of-rotation acceleration 
for every gas column and normalizing either this variation or a decision value according to an 
internal combustion engine's operational status to the ignition timing of other gas columns. 
[Claim 2] The ignition-timing control approach characterized by to amend the ignition timing of the 
gas column which compares both, judges the combustion condition relevant to the output of each gas 
column, and shows the big combustion condition of an output to a lag side from the ignition timing 
of the gas column of others which show the small combustion condition of an output after calculate 
the variation of an internal combustion engine's angle-of-rotation acceleration for every gas column 
and normalizing either this variation or a decision value according to an internal combustion engine's 
operational status. 

[Claim 3] The ignition-timing control approach characterized by to amend the ignition timing of the 
gas column which compares both, judges the combustion condition relevant to the output of each gas 
column, and shows the small combustion condition of an output to a tooth-lead-angle side from the 
ignition timing of the gas column of others which show the big combustion condition of an output 
after calculate the variation of an internal combustion engine's angle-of-rotation acceleration for 
every gas column and normalizing either this variation or a decision value according to an internal 
combustion engine's operational status. 

[Claim 4] In the ignition timing control approach according to claim 1 to 3, the variation of the 
above-mentioned internal combustion engine's angle-of-rotation acceleration is characterized by 
searching for an internal combustion engine's operational status at the time of idle operation. 
[Claim 5] In the ignition timing control approach according to claim 1 to 3, the variation of the 
above-mentioned internal combustion engine's angle-of-rotation acceleration is characterized by 
asking using angular velocity at the moment of the ability setting to the instantaneous rotation 
angular velocity and the bottom dead point in a top dead center. 

[Claim 6] In the ignition timing control approach according to claim 5, the variation of the above- 
mentioned internal combustion engine's angle-of-rotation acceleration is characterized by asking for 
angle-of-rotation acceleration from the instantaneous rotation angular velocity in a top dead center, 
and the instantaneous rotation angular velocity in a bottom dead point, and calculating the variation 
of angle-of-rotation acceleration from the deflection of this angle-of-rotation acceleration and its 
average. 

[Claim 7] In the ignition timing control approach according to claim 6, this average of the above- 
mentioned angle-of-rotation acceleration is characterized by asking by weighting of the angular rate 
of rotation called for this time and the average to last time. 

[Claim 8] In the ignition timing control approach according to claim 1 to 3, the normalization of 
either the variation of the above-mentioned angle-of-rotation acceleration or a decision value is 
characterized by carrying out by amending according to an internal combustion engine's engine 
speed and inhalation-of-air information. 
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[Claim 9] In the ignition timing control approach according to claim 8, it is characterized by the 
above-mentioned inhalation-of-air information being volumetric efficiency. 

[Claim 10] In the ignition timing control approach according to claim 1 to 3, after carrying out the 
above-mentioned normalization, an angle-of-rotation acceleration variation is compared with a 
decision value, and it asks for the count to which an angle-of-rotation acceleration variation exceeds 
a decision value, and it is characterized by amending ignition timing to a tooth-lead-angle side, so 
that the count is large. 

[Claim 1 1] In the ignition timing control approach according to claim 10, it is characterized by 
performing the tooth lead angle of ignition timing, maintenance, and the change of a lag according to 
the count of the above. 

[Claim 12] In the ignition timing control approach according to claim 11, when the count of the 
above is more than the 1st count of a judgment, the tooth lead angle of the ignition timing is carried 
out, when the count of the above is smaller than the 2nd count of a judgment smaller than the count 
of a judgment of the above 1st, the lag of the ignition timing is carried out, and the count of the 
above is characterized by holding ignition timing at the time more than the count of a judgment of 
the above 2nd smaller than the above-mentioned count of the 1st judgment. 

[Claim 13] the ignition timing control approach according to claim 1 to 3 - setting - either of the 

variation of the above-mentioned angle-of-rotation acceleration, and a decision value - it is 

characterized by changing another side according to engine operational status. 

[Claim 14] the ignition timing control approach according to claim 13 - setting - either of the 

variation of the above-mentioned angle-of-rotation acceleration, and a decision value - it is 

characterized by changing another side according to an engine speed and inhalation-of-air 

information. 

[Claim 1 5] In the ignition timing control approach according to claim 14, it is characterized by the 
above-mentioned inhalation-of-air information being volumetric efficiency. 

[Claim 16] A fluctuation detection means to detect the variation of an internal combustion engine's 
angle-of-rotation acceleration, and a normalizing-value detection means to normalize either the 
variation detected with the above-mentioned fluctuation detection means, or a decision value 
according to the above-mentioned internal combustion engine's operational status, and to calculate a 
normalization variation or a normalization decision value, A combustion aggravation decision value 
calculation means to compare the above-mentioned normalization variation or a normalization 
decision value, the above-mentioned variation, or a decision value, and to calculate a combustion 
aggravation decision value, The above-mentioned combustion aggravation decision value is referred 
to. The electronic spark timing controller characterized by having an ignition control means to 
control an ignition drive circuit that the ignition timing of the gas column which shows the 
combustion condition that outputs differ so that the output of other gas columns may be approached 
in the output of the combustion condition **** gas column from which an output differs should be 
amended to the ignition timing of other gas columns. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ignition timing control approach of the engine of 
the Taki cylinder and its equipment, the ignition timing control approach that regulated the variation 
in combustion between each gas column especially, and its equipment. 
[0002] 

[Description of the Prior Art] Perform ignition processing of each gas column by proper firing order, 
each gas column is made to generate an output torque one by one, and engine rotation is made to 
continue by the ignition system of the engine of the Taki cylinder. The ignition system of this engine 
carries out sequential calculation according to an engine operation condition by making the 
predetermined crank angle in front of the compression top dead center of each gas column into 
ignition timing, drives a firing circuit at a tie fire stage, and is lighting each gas column. In 
fundamental control of this ignition timing, according to a service condition, for example, an engine 
speed, an inhalation air content, etc., a reference point fire stage is set up at the time of steady 
operation of an engine, this is suitably amended in the range which knocking does not generate, it 
asks for target ignition timing, and ignition processing is performed at the tie fire stage. 
[0003] Decreasing by what the output which each gas column generates increases by what ignition 
timing of criteria is advanced for (advance), and is done for a lag by control of such ignition timing 
(retard) is known. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, with the engine of the Taki cylinder, 
components variation, bending of the belt train of a valve gear system, etc. result, valve timing shifts, 
and there is a problem of changing the air-fiiel ratio for every gas column. For example, in the 
DOHC-type engine shown in drawing 16 , while arranging a gas column on the 1st bank and the 2nd 
bank, by the timing belt which makes the direction which **** a hand of cut, the exhaust cam shaft 
by the side of the 1st bank, an air inlet cam shaft, and an idler rotate in this order, and, subsequently 
air inlet cam shaft [ by the side of the 2nd bank ] and exhaust cam shaft side and crankshaft side 
body of revolution rotates in this order. 

■ 

[0005] With a such DOHC-type engine, output fluctuation as shown in drawing 17 and drawin g 1 8 
arises. That is, in the V-type engine of this DOHC type, although the coincidence drive of the 
pumping cam shaft of a right-and-left bank is carried out by the timing belt at the time of that drive, 
with the clausilium energization force of each valve spring, and the cam configuration of an overlap 
location, the force to the direction which delays the direction or rotation which advances rotation to a 
pumping cam shaft arises, and this produces the variation rate of the flexible direction to a timing 
belt. Consequently, especially, the inclination of the bending tO of the timing belt in the 1 st bank 
appears greatly, and the amount of overlap becomes smaller than the value of normal. Thus, on the 
1st bank where the amount of overlap became small, there is a problem of the blow by falling it 
being a low-speed rotation region like [ at the time of an idle ], an output improving, and volumetric 
efficiency falling conversely it being a high-speed rotation region, and causing loss of power. In 
addition, the output (indicated mean effective pressure Pi) of a specific gas column (here ** 5 
cylinders) is comparatively large by components variation in the predetermined operation region. 
[0006] Thus, by gap of the air-fuel ratio between each gas column etc., the output at the time of the 
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combustion for every gas column carries out increase and decrease of fluctuation delicately, this 
results, vibration is excited into a car body, and there is a problem of giving crew displeasure. The 
purpose of this invention regulates fluctuation of the output between each gas column by gap of the 
variation in an engine component part and the valve timing of a valve gear system, and is to offer the 
ignition timing control approach which can eliminate the car-body vibration resulting from the 
output fluctuation between each of this gas column, and its equipment. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 
1 After calculating the variation of an internal combustion engine's angle-of-rotation acceleration for 
every gas column and normalizing either this variation or a decision value according to an internal 
combustion engine's operational status, The ignition timing control approach characterized by 
amending the ignition timing of the gas column which shows the combustion condition that outputs 
differ so that the output of other gas columns may be approached in the output of the gas column 
which shows the combustion condition that compare both, judge the combustion condition relevant 
to the output of each gas column, and outputs differ to the ignition timing of other gas columns. 
[0008] After invention of claim 2 calculates the variation of an internal combustion engine's angle- 
of-rotation acceleration for every gas column and normalizes either this variation or a decision value 
according to an internal combustion engine's operational status, it compares both, judges the 
combustion condition relevant to the output of each gas column, and is characterized by to amend 
the ignition timing of the big combustion condition **** gas column of an output to a lag side from 
the ignition timing of other gas columns of small combustion condition ****** of an output. 
[0009] After invention of claim 3 calculates the variation of an internal combustion engine's angle- 
of-rotation acceleration for every gas column and normalizes either this variation or a decision value 
according to an internal combustion engine's operational status, it compares both, judges the 
combustion condition relevant to the output of each gas column, and is characterized by to amend 
the ignition timing of the gas column which shows the small combustion condition of an output to a 
tooth-lead-angle side from the ignition timing of the gas column of others which show the big 
combustion condition of an output. 

[001 0] In the ignition timing control approach according to claim 1 to 3, as for invention of claim 4, 
the variation of the above-mentioned internal combustion engine's angle-of-rotation acceleration is 
characterized by asking at the time of idle operation by an internal combustion engine's operational 
status. 

[001 1] Invention of claim 5 is characterized by calculating the variation of the above-mentioned 
internal combustion engine's angle-of-rotation acceleration using the instantaneous rotation angular 
velocity in a top dead center, and the instantaneous rotation angular velocity in a bottom dead point 
in the ignition timing control approach according to claim 1 to 3. 

[0012] Invention of claim 6 is characterized by for the variation of the above-mentioned internal 
combustion engine's angle-of-rotation acceleration asking for angle-of-rotation acceleration from the 
instantaneous rotation angular velocity in a top dead center, and the instantaneous rotation angular 
velocity in a bottom dead point, and calculating the variation of angle-of-rotation acceleration from 
the deflection of this angle-of-rotation acceleration and its average in the ignition timing control 
approach according to claim 5. 

[0013] Invention of claim 7 is characterized by calculating this average of the above-mentioned 
angle-of-rotation acceleration by weighting of the angle-of-rotation acceleration called for this time 
and the average to last time in the ignition timing control approach according to claim 6. 
[0014] It is characterized by the normalization of either the variation of the above-mentioned angle- 
of-rotation acceleration or a decision value performing invention of claim 8 in the ignition timing 
control approach according to claim 1 to 3 by amending according to an internal combustion engine's 
engine speed and inhalation-of-air information. 

[0015] Invention of claim 9 is characterized by the above-mentioned inhalation-of-air information 
being volumetric efficiency in the ignition timing control approach according to claim 8. 
[0016] In the ignition timing control approach according to claim 1 to 3, after it carries out the 
above-mentioned normalization, invention of claim 10 compares an angle-of-rotation acceleration 
variation with a decision value, asks for the count to which an angle-of-rotation acceleration 
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variation exceeds a decision value, and it is characterized by amending ignition timing to a tooth- 
lead-angle side, so that the count is large. 

[0017] It is characterized by invention of claim 1 1 performing the tooth lead angle of ignition timing, 
maintenance, and the change of a lag in the ignition timing control approach according to claim 10 
according to the count of the above. 

[001 8] Invention of claim 12 is set to the ignition timing control approach according to claim 1 1 . 
When the count of the above is more than the 1st count of a judgment, carry out the tooth lead angle 
of the ignition timing, and when the count of the above is smaller than the 2nd count of a judgment 
smaller than the count of a judgment of the above 1st, the lag of the ignition timing is carried out. 
The count of the above is characterized by holding ignition timing at the time more than the count of 
a judgment of the above 2nd smaller than the above-mentioned count of the 1st judgment. 
[0019] invention of claim 13 — the ignition timing control approach according to claim 1 to 3 — 
setting — either of the variation of the above-mentioned angle-of-rotation acceleration, and a decision 
value — it is characterized by changing another side according to engine operational status. 
[0020] invention of claim 14 — the ignition timing control approach according to claim 13 — setting - 

- either of the variation of the above-mentioned angle-of-rotation acceleration, and a decision value - 

- it is characterized by changing another side according to an engine speed and inhalation-of-air 
information. 

[0021] Invention of claim 15 is characterized by the above-mentioned inhalation-of-air information 
being volumetric efficiency in the ignition timing control approach according to claim 14. 
[0022] A fluctuation detection means by which invention of claim 16 detects the variation of an 
internal combustion engine's angle-of-rotation acceleration, A normalizing-value detection means to 
normalize either the variation detected with the above-mentioned fluctuation detection means, or a 
decision value according to the above-mentioned internal combustion engine's operational status, 
and to calculate a normalization variation or a normalization decision value, A combustion 
aggravation decision value calculation means to compare the above-mentioned normalization 
variation or a normalization decision value, the above-mentioned variation, or a decision value, and 
to calculate a combustion aggravation decision value, It is characterized by having an ignition 
control means to control an ignition drive circuit that the ignition timing of the gas column which 
shows the combustion condition that outputs differ so that the output of other gas columns may be 
approached with reference to the above-mentioned combustion aggravation decision value in the 
output of the combustion condition **** gas column from which an output differs should be 
amended to the ignition timing of other gas columns. 
[0023] 

[Example] It is hereafter attached to the ignition timing control approach and its equipment as one 
example of this invention, and explains. A 6-cylinder DOHC-type internal combustion engine (it is 
only described as an engine 10 below) is equipped with this electronic spark timing controller. The 
inhalation-of-air way 1 1 and the exhaust air way 12 are connected to this engine 10. This inhalation- 
of-air way 1 1 inhaled the air from an air cleaner 13, detected that air content with the intake air flow 
sensor 14, and has led it to the engine combustion chamber through the inlet pipe 15. In addition, 
there is a surge tank 16 in the middle of the inhalation-of-air way 11, and fuel supply is made by the 
downstream from the fuel injection valve 17 supported by the engine 10. 

[0024] The inhalation-of-air way 1 1 is opened and closed by the throttle valve 18, bypass path 1 1 A 
which bypasses this throttle valve 18 is prepared further, and the ******** stepper motor valve 
(STM valve) 12 which functions as an ISC valve is infixed in this bypass way 1 1 A. In addition, the 
first idle inflation valve 13 of the wax type with which opening is adjusted according to engine- 
coolant water temperature is also formed in this bypass path 1 1 A, and it is annexed to the STM valve 
12. By controlling by the engine control unit (it only being henceforth described as ECU) 21 which 
mentions the opening of the STM valve 1 2 later, with regards to actuation of the accelerator pedal by 
the operator, there is nothing and inhalation of air can be supplied to an engine 10 through bypass 
path 11 A. 

[0025] The throttle sensor 20 which outputs the opening stheta information on this bulb is attached to 
this throttle valve 18, and the electrical-potential-difference value of this sensor is inputted through 
the A/D converter which is not illustrated in the I/O circuit 212 of ECU21 . Here, the sign 22 shows 
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the coolant temperature sensor with which a sign 25 outputs the water temperature signal wt of an 
engine 10 for the large atmospheric temperature sensor by which a sign 23 outputs the large 
atmospheric temperature Ta for the atmospheric pressure sensor which outputs atmospheric pressure 
Pa. The engine exhaust air way 12 is equipped with the linear A/F sensor 26 which outputs a real air- 
fuel ratio (A/F), further, a three way component catalyst 28 is arranged in the lower stream of a river 
of the linear A/F sensor 26, and the muffler which is not illustrated is arranged in the lower stream of 
a river. 

[0026] If exhaust gas is in the window region based on SUTOIKIO when a three way component 
catalyst 28 reaches catalytic activity temperature, it can perform oxidation reduction processing of 
HC, CO, and NOX, and can exhaust the defanged exhaust gas. In addition, the Lean NOX catalyst 
which can return NOX under hyperoxia may be added by the case, furthermore, an engine 10 equips 
with an ignition plug 31 for every gas column » having - each - the plug 31 of gas column **l-**6 
is connected to the ignition coil 32, the power transistor 33, the drive circuit 34, and ECU21 as an 
ignition driving means. The ignition drive circuit 34 is equipped with the ignition mechanical 
component 341 (not similarly shown [ 342-346 ] for a configuration) shown in drawing 3 and 
drawing 4 for every gas column. 

[0027] The ignition mechanical component 341 here is driven with a crank angle signal (deltatheta 
detected based on the crank angle sensor signal si), and a reference signal (psio detected based on 
the TDC sensor signal s2). Here, the trigger of the single-shot trigger circuit B is carried out by 
reference signal psio in front of a top dead center (for example, 75 degrees) at the time of steady 
operation as which target ignition timing psit was determined, and after counting only the number 
(delay time tl equivalent to ignition timing psi o-psi t) which was able to determine crank angle 
signal deltatheta, it is constituted so that an energization start signal may be outputted (refer to 
drawing 5 ). In this case, target ignition timing psit is called for as sign thetaadv at step si 8 of the 
flow chart of drawing, 15 mentioned later. 

[0028] The trigger of the single-shot trigger circuit A is carried out by the energization start signal, 
and it is constituted so that only the number which was able to determine the crank angle signal 
equivalent to dwell-angle thetad may be counted and an ignition signal may be outputted. Flip-flop 
F-F is set by the energization start signal from single-shot trigger circuit B, and is reset by the 
ignition signal from single-shot trigger circuit A. Furthermore, the drive circuit PC makes a power 
transistor 33 turn on with the output signal in the set condition of a flip-flop, and makes the current 
to an ignition coil 32 pass, an ignition coil 32 produces high tension current in secondary, when a 
power transistor 33 turns off - making - this current - the 1st - it is told to the ignition plug 31 of 
cylinder **1, and ignition is performed. 

[0029] the same - the 2- the 6th - the secondary high tension current of the ignition coil 32 of the 
gas column which the ignition mechanical components 342-346 of cylinder **2-**6 are also 
constituted, and counters target ignition timing psit - each - the ignition plug 31 of gas column **2 
and **3 is supplied, and ignition in each gas column is performed, in addition, drawin g, 6 - all - an 
example of the reference point fire stage of gas column **l-**6 was shown. Here, the ignition 
timing of each gas column maintains spacing of 120 degrees of crank angles mostly, and is 
performed by turns for every gas column. As shown in the crankshaft 35 of the engine 10 here at 
drawing. 13 , it is equipped with the crank angle sensor 24 which outputs the crank angle sensor 
signal si (it uses for calculation of crank angle signal deltatheta and an engine speed Ne), and the 
TDC sensor 27 which outputs the TDC sensor signal s2 (it uses for calculation of a reference signal 
psi), and an engine 10 is further equipped with the knock sensor 29 which outputs the knock signal 
Ks, and the battery voltage sensor 30 is also equipped. 

[0030] In addition, the output signal from the intake air flow sensor 14 and the throttle sensor 20 
which are these sensors, the atmospheric pressure sensor 22, the large atmospheric temperature 
sensor 23, the crank angle sensor 24, a coolant temperature sensor 25, the linear A/F sensor 26, the 
TDC sensor 27, a knock sensor 29, and battery voltage sensor 30 grade is inputted into the I/O circuit 
21 1 of ECU21 . As for ECU21 which is an engine control unit, the important section is formed with a 
microcomputer. The above-mentioned drive circuit 171, The store circuit 212 by which storing 
processing was carried out in the I/O circuit 211, drawing 14 thru/or the control program and each 
set point of drawing 15 , and drawin g 8 and each calculation map of drawing 1 1 , the other set 
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points, etc., It has the control circuit 213 which carries out drive control of a fuel injection valve 17 
and the ignition plug 31 along with a control program, and while performing well-known control 
processings, such as fuel supply control to an engine 10, and throttle- valve drive control, ignition 
timing control is performed. 

[0031] In addition, in fuel supply control here, the basic fuel pulse width Tf based on an inhalation 
air content is computed, and this is multiplied by the correction factor of an air- fuel ratio and others, 
it decides on injector drive time amount, and injector drive control processing of common 
knowledge of making the injector of each gas column drive is performed. Here, if its attention is now 
paid to ignition-timing control, this ECU21 will have the function of the fluctuation detection means 
Al, the normalization variation detection means A2, combustion aggravation decision value 
calculation means A3, combustion state-control means A4, combustion fluctuation element A5, the 
angular-acceleration detection means A6, the smoothing means A7, the renewal means A8 of a 
threshold, and reference-value setting means A9 in ECU21 for this ignition- timing control, as shown 
in drawing 2 . 

[0032] Here, combustion fluctuation element A5 adjusts ignition timing to the condition of a request 
of thetaadv with the control signal from combustion state control means A4, operation with the 
output which should be realized is performed, and an ignition plug 31 functions as combustion 
fluctuation element A5. In addition, ignition timing (control point fire stage) thetaadv is expressed 
with a degree type. 

thetaadv=thetaB+thetaC+thetaI(j) thetaB in this formula is a fundamental-points fire stage, is the 
value decided by volumetric efficiency Ev and the engine speed Ne, and is calculated on a 
predetermined map. Volumetric efficiency Ev calculates inhalation air content A/N per engine 1 
rotation from the inhalation air content A from an intake air flow sensor 14, and engine-speed N 
from the crank angle sensor 24, and volumetric efficiency Ev is computed based on this information. 
[0033] thetaC is the various ignition timing correction value according to wt, an intake-air 
temperature Ta, atmospheric pressure Pa, etc. whenever [ engine-coolant water temperature ]. thetal 
(j) is the combustion fluctuation correction value for performing ignition timing control 
corresponding to combustion fluctuation like the after-mentioned. By the way, the electronic spark 
timing controller of this example is equipped with an angular-acceleration detection means A6 to 
detect the angular acceleration of the crankshaft 35 driven in an engine, and the angular- acceleration 
detection means A6 is constituted as follows. 

[0034] That is, as shown in d rawing 13 , the angular-acceleration detection means A6 is equipped 
with the crank angle sensor 24, the TDC sensor 27, and ECU21 as a main element, and the crank 
angle sensor 24 offers a crankshaft 35 and the rotation member 36 rotated in one. The rotation 
member 36 is constituted so that the pulse output to which the detecting element 241 equipped so 
that the l-3rd vanes 36A-36C which project in radial might be formed around it and it might counter 
from both sides to these l-3rd vanes detects passage of the l-3rd vanes of ****** to rotation of the 
rotation member 36 optically or in electromagnetism, and corresponds to it may be performed. Each 
is equipped with the hoop direction die length corresponding to crankshaft angle of rotation of a 
fixed include angle, and the l-3rd vanes 36A-36C are isolated and arranged in the hoop direction for 
every predetermined include-angle spacing. 

[0035] That is, the opposite edge of a ****** vane is mutually arranged with include-angle spacing 
of 120 degrees. By the way, the TDC sensor 27 has fixed to the cam shaft which is not illustrated, 
and while a crankshaft 35 rotates two times and a cam shaft rotates one time, whenever a cam shaft 
takes the specific rotation location which counters one mind etc., it changes so that a pulse output 
may be generated. And this equipment carried in the six cylinder engine by which ignition actuation 
is performed to a gas column numerical order For example, when the edge (front end or back end) of 
3rd vane 36C passes a detecting element 241, while a crankshaft rushes into the 1st crankshaft angle- 
of-rotation field corresponding to either [ which makes the 1st cylinder group ] the 1st cylinder and 
the 4th cylinder When the edge of 1st vane 36A passes a detecting element 241, a crankshaft secedes 
from the 1st angle-of-rotation field. 

[0036] Similarly it rushes into the 2nd crankshaft angle-of-rotation field corresponding to either 
[ which makes the 2nd cylinder group at the time of passage of the edge of 1st vane 36A ] the 2nd 
cylinder and the 5th cylinder. Subsequently It rushes into the 3rd clan angle-of-rotation field 
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corresponding to either [ which makes the 3rd cylinder group at the time of passage of the edge of 
2nd vane 36B ] the 3rd cylinder and the 6th cylinder, and, subsequently to the time of passage of the 
edge of 3rd vane 36C, balking from this field is performed. And discernment from the 1st cylinder 
and the 4th cylinder, discernment from the 2nd cylinder and the 5th cylinder, and discernment from 
the 3rd cylinder and the 6th cylinder are performed based on the output of the TCD sensor 27. such a 
configuration — detection of angular acceleration ™ the next ** — it is carried out like. 
[0037] That is, among an engine speed, the pulse output from the crank angle sensor 24 and the 
detecting signal of the TDC sensor 27 are serially inputted into ECU21, and it repeats an operation 
periodically and performs it. Moreover, it distinguishes the thing of what position of those in which 
the pulse output from the crank angle sensor 24 carried out the sequential input after the input time 
of the pulse output from the TDC sensor 27 ECU21 is. It identifies by this whether the pulse output 
from the inputted crank angle sensor 24 is a thing corresponding to the gas column of what position, 
and the gas column under activation is mainly preferably identified [ (output line ] for an expansion 
line as a discernment gas column at present in;BTDC75"). 

[0038] And ECU21 will start the timer for periodic measurement (not shown), if inrush to the 
crankshaft angle-of-rotation field corresponding to the discernment gas column group m (m is 1, 2, 
or 3) is distinguished according to the pulse signal from the crank angle sensor 24. subsequently, 
balking from the crankshaft angle-of-rotation field corresponding to the discernment gas column 
group m in ECU21 when the next pulse output is inputted from the crank angle sensor 24 ~ 
distinguishing — the time check of the timer for periodic measurement — actuation is suspended — 
making — a time check — a result is read, this time check — the result expresses the period TN (n) 
which becomes settled with two predetermined crankshafts corresponding to the time interval TN 
(n), i.e., the discernment gas column group, of the balking time from [ from an inrush-to crankshaft 
angle-of-rotation field corresponding to discernment gas column group m point in time ] the field 
concerned. 

[0039] It means that the subscript n in a period TN (n) corresponds to the n-th ignition actuation [ in / 
in the period concerned / a discernment gas column ] (this time) here. Moreover, in a six cylinder 
engine, a period TN (n) turns into a discernment gas column groups period between 120-degree 
crank angles (time interval between operational status BTDC75 M i na ****** gas column), and, more 
generally turns into a period between crank angles whenever [ in N cylinder engine ] (720 
degrees/N). In addition, the above-mentioned pulse output showing balking from the crankshaft 
angle-of-rotation field corresponding to this discernment gas column also expresses inrush to the 
crankshaft angle-of-rotation field corresponding to the following discernment gas column. Therefore, 
while the gas column discernment step about the following discernment gas column is performed 
according to this pulse output, the timer for the account measurement of a neck is restarted that the 
periodic measurement concerning the following discernment gas column concerned should be 
started. 

[0040] By such actuation, although ECU21 ** the period TN between 120-degree cranks (n), when a 
series of conditions of resulting [ from ** 1 cylinder ] in ** 6-cylinder are displayed, it comes to be 
shown in drawing 7 , and the period between 120-degree cranks is expressed with TN (n-5) to TN 
(n). Angular-acceleration ACC(n) of the crankshaft in the period concerned is computed by the 
degree type using these detection values. 
ACC(n) =1/TN (n) - {KL(m)/TN(n)-KL(m-l)/TN (n-1)} 

Here, KL (m) is segment correction value, and the segment correction value KL (m) is computed by 
ECU2 1 by the degree type in order to perform amendment for removing the period-measurement 
error by the variation in vane include-angle spacing on vane manufacture and anchoring in relation 
to this discernment gas column. 

[0041] KL (m) = {KL(m-3) x( 1 -XMFDKFG)+KR(n) x(XMFDKFD)} 

However, XMFDKFG shows segment amendment gain. Moreover, it is set up for every gas column 
group corresponding to m in KL (m), and m= 3 corresponds to m= 2, gas column group **3, and **6 
to m= 1 , gas column group **2, and **5 to gas column group **1 and **4, respectively, and as 
shown in drawing. 7 , KL(1) -KL(3) is repeated. And since m-1 in KL (m-1) means the thing in front 
of corresponding m, KL(m) = - the time of KL (1) - KL(m-l) =KL (3) and KL (m) = - the time of 
KL (2) - KL(m-l) =KL (1) and KL (m) = - time KL(m-l) = [ KL / (3) ] - KL (2) is shown. 
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[0042] Furthermore, KL (m-3) in an upper type shows KL (m) of the time of before in the same gas 
column group, ** [ in / in KL at the time of the operation of ** 4-cylinder (m-3) / front ** 1 
cylinder ] KL (1) is used, and KL [ in / in KL at the time of the operation of** 1 cylinder (m-3) / 
front ** 4-cylinder ] (1) is used. KL [ in / in KL at the time of a **5 cylinder operation (m-3) / front 
** 2 cylinder ] (2) is used, and ** [ in / in KL at the time of the operation of ** 2 cylinder (m-3) / 
front **5 cylinder ] KL (2) is used. KL [ in / in KL at the time of a ** 6-cylinder operation (m-3) / 
front ** 3 cylinder ] (3) is used, and KL [ in / in KL at the time of the operation of** 3 cylinder (m- 
3) / front ** 6-cylinder ] (3) is used. On the other hand, KR (n) in an upper type is calculated by the 
degree type. 

[0043] KR(n) =3 and TN(n)+TN(n- 1 )+TN (n-2) 

This is a measurement value corresponding to the average measurement time amount to this 
measurement time amount TN (n) from the measurement time amount TN (n-2) of 2 times ago, and 
filtering is performed to KR (n) on the occasion of calculation of the segment correction value KL 
(m) temporarily using the above-mentioned formula by the segment correction value gain 
XMFDKFG. By the way, the electronic spark timing controller of this example is equipped with a 
fluctuation detection means Al to detect the variation of angular acceleration using the detecting 
signal of the angular-acceleration detection means A6. 

[0044] And the operation of the fluctuation detection means Al is constituted so that it may be 
carried out by searching for the difference of the smooth value which graduated each detected rate 
with the smoothing means A7, and the angular acceleration outputted from the angular-acceleration 
detection means A6. 

[0045] That is, acceleration variation deltaACC(n) is computed by the degree type in the fluctuation 

detection means Al. 

deltaACC(n) =ACC(n)-ACCAV (n) 

ACCAV (n) is the smooth value which graduated the detected angular velocity with the smoothing 
means A7, and is computed by performing filtering temporarily by the degree type here. ACCAV(n) 
= alpha- ACCAV (n-1) - (1 -alpha) and ACC - (n) - alpha is the updating gain in primary filter 
processing here, and about 0.95 value is taken. 

[0046] Moreover, variation deltaACC(n) outputted from the fluctuation detection means Al is 
normalized according to engine operational status, and a normalization variation detection means A2 
to calculate the normalization variation IAC (n) is established. That is, calculation of the 
normalization variation IAC in the normalization variation detection means A2 (n) is performed by 
the degree type. 

IAC(n) -deltaACC(n), Kte (Ev, Ne) 

Here, Kte (Ev, Ne) is an output correction factor, and is set up with the property shown in drawi ng 

[0047] The property of drawing 1 1 takes volumetric efficiency Ev, takes the output correction factor 
Kte (Ev, Ne) to this volumetric efficiency Ev on an axis of ordinate, and is shown in the axis of 
abscissa, and it is constituted so that an engine speed Ne becomes large, and the property of the line 
by the side of the upper right may be adopted. Therefore, the property of drawing 1 1 is memorized as 
a map, and the output correction factor Kte (Ev, Ne) is set up in ECU21, and it consists of the engine 
speeds Ne and volumetric efficiency Ev which are computed from the detecting signal of crank angle 
sensor 24 grade so that normalization by the amendment corresponding to engine power may be 
performed. And the normalization variation IAC (j) is compared with the predetermined threshold 
IACTH, combustion aggravation decision value calculation means A3 which calculates the 
combustion aggravation decision value VAC (j) is prepared, and the combustion aggravation 
decision value VAC Q) is constituted so that the amount of aggravation in which the normalization 
variation IAC (j) is less than a threshold IACTH may be accumulated and calculated. 
[0048] That is, the combustion aggravation decision value VAC (j) is computed by the degree type. 
VAC(j) =sigma {IAC(j) <IACTH} x {IACTH-IAC (j)} 

Here, {IACG) <IACTH} of an upper type takes 11 1", when IACG) <IACTH is materialized, when not 
materialized, it is the function which takes "0", and when the normalization variation IAC (n) is less 
than the predetermined threshold IACTH, it is constituted so that this amount than which were less 
may be accumulated as an amount of aggravation. Therefore, the combustion aggravation decision 
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value VAC G) accumulates the amount of aggravation which made weight the difference of a 
threshold IACTH and the normalization variation IAC is calculated, makes effect of near a 
threshold small, and it is constituted so that the condition of aggravation may be reflected correctly. 
[0049] And the predetermined threshold IACTH in combustion aggravation decision value 
calculation means A3 is updated by the renewal means A8 of a threshold location corresponding to 
an engine operation condition. In addition, the above-mentioned subscript j shows the gas column 
number. Moreover, as a combustion aggravation decision value VAC G)> you may accumulate and 
ask for the count to which the normalization variation IAC (j) turns around a threshold IACTH the 
bottom using a easier program. That is, the combustion aggravation decision value VAC (j) may be 
calculated by the degree type. 
VAC 0) =sigma {IACG) <IACTH} } 

The result of an operation from above combustion aggravation decision value calculation means A3 
is constituted so that it may be used by combustion state control means A4. 
[0050] That is, combustion state control means A4 is constituted so that the ignition plug 31 as 
engine combustion surge-drum element A5 may be controlled with reference to the combustion 
aggravation decision value VAC (j) computed by combustion aggravation decision value calculation 
means A3 and the combustion aggravation gas column j about origin/datum fire stage thetaB set up 
according to the engine operation condition from reference-value setting means A9. As a reference 
value about control of combustion surge-drum element A5 by combustion state control means A4, 
the upper limit reference value VACTH1 and the minimum reference value VACTH2 are set up by 
reference-value setting means A9. And the control by combustion surge-drum element A5 is 
constituted so that a combustion aggravation decision value may be performed in order to dedicate 
VAC G) between the upper limit reference value VACTH1 and the minimum reference value 
VACTH2. 

[0051] That is, the control by the ignition plug 31 as combustion surge-drum element A5 is 
constituted so that it may be performed by amendment of reference point fire stage thetaB for 
ignition timing control as mentioned above, and control point fire stage thetaadv is constituted so 
that it may be computed by the degree type. 

thetaadv=thetaB+thetaC+thetaI G) and thetal Q) in this formula change so that it may be adjusted as 
follows. Amendment to which the tooth lead angle of the ignition timing is carried out is performed 
by the calculation of correction factor thetal G) by the degree type noting that it is the case where the 
combustion variation is getting worse more than predetermined, when the combustion aggravation 
decision value VAC G) is over the upper limit reference value VACTH1 first. 
[0052] thetalG) =thetal Q) +Kadv- {VACG)-VACTH1} 

This shows the correction value of a tooth-lead-angle side upper right property among the 
amendment properties shown in drawing ,8 , and Kadv is a multiplier which shows the inclination of 
a property. And thetal G) of the right-hand side shows the correction factor computed in the front 
operation cycle (n-1) about the number of j cylinders, and updating is performed by the upper type. 
In addition, drawing 8 takes the combustion aggravation decision value VAC along an axis of 
abscissa, takes correction factor thetal Q) along an axis of ordinate, and shows the amendment 
property. On the other hand, amendment to which the lag of the ignition timing is carried out is 
performed by the calculation of correction factor thetal G) by the degree type noting that it is 
possible to perform lag-ization, when the combustion aggravation decision value VAC (j) is less than 
the minimum reference value VACTH2. 
[0053] thetalG) -thetal Q) +Kret- {VACG)-VACTH2} 

This shows the correction value of a lag side lower left property among the amendment properties 
shown in drawing_8 , and Kret is a multiplier which shows the inclination of a property. Furthermore, 
in order to maintain ignition timing at a front condition noting that it is proper operational status, 
when the combustion aggravation decision value VAC G) is one or less upper limit reference value 
VACTH in two or more minimum reference values VACTH, it changes so that correction factor 
thetal G) may not be changed. This corresponds to the flat property between the tooth-lead-angle side 
upper right property shown in drawingj? , and a lag side lower left property, and constitutes the 
neutral zone about amendment. 

[0054] Here, focusing on the combustion fluctuation desired value VAC 0, the minimum reference 
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value VACTH2 is set as the value of (VACO-deltaVAC), and the upper limit reference value 
VACTH1 is set as the value of (VACO-deltaVAC) for the upper limit reference value VACTH1 and 
the minimum reference value VACTH2. The combustion fluctuation desired value VAC 0 is a value 
corresponding to the desired value (about 10%) of COV (Coefficient of variance), and a finite period 
(1 28 cycles) estimates rotation fluctuation, or he is trying to prevent the limit cycle by the error 
which originated in being as follows [ a threshold ] and calculating by being made not to carry out 
ignition timing amendment in the range of deltaVAC in the both sides of the combustion fluctuation 
desired value VAC 0. 

[0055] And above-mentioned correction factor thetal (j) is constituted so that it may clip with a 
bound value, for example, by being set up so that it may fall within the range of -l<thetal(j) <+5, not 
performing rapid amendment, but amending gradually, it is constituted so that generating of a shock 
etc. may be prevented and stable positive control may be performed. Below, the ignition timing 
control approach using the electronic spark timing controller as one example of this invention 
constituted as mentioned above is explained along with the control program of ECU21. 
[0056] ECU21 of an engine 10 starts actuation with ON actuation of the ignition key which is not 
illustrated, control by the Maine processing is started, and initial functional sets, such as a check of 
each function and an initial value set, are made, then the various operation information on engine is 
read, and control processing of drawing_14 and drawin g 15 is reached on it. Here, angular- 
acceleration ACC(n) is detected by the angular-acceleration detection means A6 at step si. Here, the 
operation used for detection is based on a degree type. 
[0057] ACC(n) =1/TN (n) - {KL(m)/TN(n)-KL(m-l)/TN (n-1)} 

Here, KL (m) is segment correction value, and the segment correction value KL (m) is computed by 
ECU2 1 by the degree type in order to perform amendment for removing the period-measurement 
error by the variation in vane include-angle spacing on vane manufacture and anchoring in relation 
to this discernment gas column. 

[0058] KL (m) = {KL(m-3) x(l-XMFDKFG)+KR(n) x(XMFDKFD)} 

However, XMFDKFG shows segment amendment gain. On the other hand, KR (n) in an upper type 

is calculated by the degree type. 

[0059] KR(n) =3 and TN(n)+TN(n- 1 )+TN (n-2) 

This is a measurement value corresponding to the average measurement time amount to this 
measurement time amount TN (n) from the measurement time amount TN (n-2) of 2 times ago, and 
primary filter processing by the segment correction value gain XMFDKFG is performed to KR (n) 
on the occasion of calculation of the segment correction value KL (m) using the above-mentioned 
formula. And average acceleration ACCAV (n) is computed in step s2. 

[0060] Here, it is the smooth value which graduated ACCAV (angular-velocity ACC(n by which n) 
was detected) with the smoothing means A7, and is computed by performing primary filtering ** by 
the degree type. 

ACCAV(n) = alpha- ACCAV (n-1) - (1 -alpha) and ACC (n) 

alpha is the updating gain in filtering here temporarily, and about 0.95 value is taken. Subsequently, 
acceleration variation deltaACC(n) is detected by the fluctuation detection means Al in step s3. 
[0061] That is, acceleration variation deltaACC(n) is computed by the degree type by searching for a 
difference with the equalization acceleration ACCAV as angular-velocity ACC(n) detected by the 
angular-acceleration detection means A6, and a smooth value graduated with the smoothing means 
A7 (n). 

deltaACC(n) =ACC(n)-ACCAV (n) 

Moreover, in step s4, the normalization variation IAC (n) which normalized variation deltaACC(n) 
outputted from the fluctuation detection means Al with the normalization variation detection means 
A2 according to engine operational status is computed by the degree type. 
[0062] 

IAC(n).=deltaACC(n), Kte (Ev, Ne) 

Here, Kte (Ev, Ne) is an output correction factor, and is set up with the property shown in drawing 
1.1 . The property of drawing 11 takes volumetric efficiency Ev, takes the output correction factor 
Kte (Ev, Ne) to this volumetric efficiency Ev on an axis of ordinate, and is shown in the axis of 
abscissa, and it is constituted so that an engine speed Ne becomes large, and the property of the line 
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by the side of the upper right may be adopted. That is, from the engine speed Ne and volumetric 
efficiency Ev which are memorized as a map and computed from the detecting signal of crank angle 
sensor 24 grade in the property of drawing 1 1 , the output correction factor Kte (Ev, Ne) is set up in 
ECU2 1 , and normalization by the amendment corresponding to engine power is performed. 
[0063] Here, it attaches and explains to the control characteristic at the time of carrying out the 
above normalization corresponding to engine power. That is, angular-acceleration omega* is shown 
like a degree type. 

omega'=l/Ie (Te-Tl) and ** — here, Te:engine torque, Thload torque, and Ie:moment of inertia 

are shown. 
[0064] 

on the other hand - omega -omegao - 'H-deltaomega' ** - here - omegao' — :average angular 

acceleration is shown. 

[0065] ** From ** type, it is omegao'+deltaomega' =1-/Ie- (Te-Tl). 

= Depend 1 -/Ie and (Teo-Tl) +deltaTe/Ie, and it is deltaomega-deltaTe/Ie By the detection 

technique of acceleration ACC(n) in ** and step si mentioned above in time, when engine-torque 
information does not have load disturbance, it is saved comparatively well. And as shown in ** type, 
while using fluctuation deltaomegao[ from average angular-acceleration omega o' ]" "acceleration 
variation deltaACC(n) M , in consideration of the statistical property of combustion fluctuation, control 
in which combustion chamber fluctuation was made to reflect certainly is performed by controlling 
as a normalization output "the normalization variation I AC (n) M in consideration of moment of 
inertia Ie. 

[0066] If actuation of step s4 is performed, subsequently, actuation of combustion aggravation 
decision value calculation means A3 of steps s5-s8 will be performed, the normalization variation 
IAC (j) will be compared with the predetermined threshold IACTH, and the aggravation decision 
value VAC G) will be computed by the degree type. 
[0067] VAC(j) =sigma {IAC(j) <IACTH} x {IACTH-IAC (j) } 

First, in step s7, difference deltalAC (n) of the normalization variation IAC (n) and the 
predetermined threshold IACTH is computed, and, subsequently it is judged in step s8 whether 
difference deltalAC (n) is negative. It corresponds to the function {IAC(j) <IACTH} in an upper 
type, this decision takes "1", when IAC(j) <IACTH is materialized, and when not materialized, it 
performs actuation which takes "0." 

[0068] Namely, since deltalAC (n) is forward when IACG) <IACTH is materialized, through "No" 
root, accumulation of the combustion aggravation decision value VAC in step s8 (j) is performed, 
and "1" will be taken the above-mentioned function. On the other hand, since deltalAC (n) is 
negative when IACG) <IACTH is not materialized, deltalAC(n) =0 is performed by step s7 through 
the "Yes" root. By this, at step s8, change with the condition that accumulation of the combustion 
aggravation decision value VAC (j) is not performed, and "1" will be taken the above-mentioned 
function. 

[0069] When the normalization variation IAC (n) as shown in point A-D by drawi ng 9 is less than 
the predetermined threshold IACTH by this, this amount than which were less will be accumulated 
as an amount of aggravation. 

[0070] Therefore, the combustion aggravation decision value VAC (j) accumulates the amount of 
aggravation which made weight the difference of a threshold IACTH and the normalization variation 
IAC (n), and is calculated, effect of the numeric value near a threshold is made small, and the 
condition of aggravation is correctly reflected in the combustion aggravation decision value VAC (j). 
And the predetermined threshold IACTH in the combustion aggravation decision value VAC G) is 
constituted so that it may be updated by the renewal means A8 of a threshold corresponding to an 
engine operation condition. In addition, the above-mentioned subscript j shows the gas column 
number, and the combustion aggravation decision value VAC G) is accumulated by each gas column 
j of every. 

[007 1 ] Subsequently, step s9 is performed and it is judged whether n which shows the count of a 
sampling exceeded 128. That is, when it is judged whether the addition section shown in drawing 7 
passed and it has not passed, "No" root is taken, step si 1 is performed, and step si 8 is performed, 
carrying out the increment of the count n in "1", and not performing fuel amendment. Thereby, 
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within the addition section of 128 cycle, amendment about correction factor thetal (j) in ignition 
timing thetaadv is not performed, but accumulation of the combustion aggravation decision value 
VAC (j) is performed chiefly. 

[0072] Therefore, the combustion aggravation decision value VAC (j) became the set-up count of 
combustion, for example, the business updated every 128 cycle, and stable positive control reflecting 
a statistical property is performed by performing control by grasp of the combustion condition for a 
comparatively long period. And progress of the addition section performs step slO - step si 6 through 
the root of "Yes" of step s9. First, in step slO, Count n is reset by "1" and, subsequently the 
comparison with the predetermined reference value set up by reference- value setting means A9 is 
performed with reference to the combustion aggravation decision value VAC (j) in step si 2 and step 
sl3. 

[0073] First, when the comparison with the combustion aggravation decision value VAC (j) and the 
upper limit reference value VACTH1 is performed and the combustion aggravation decision value 
VAC (j) is over the upper limit reference value VACTH1 (i.e., as shown in drawing 10 , when the 
amount of aggravation of combustion fluctuation has crossed the limitation), in step si 3, calculation 
of correction factor thetal (j) by the degree type is performed. 
thetal(j) =thetal (j) +Kadv- {VAC(j)-VACTHl } 

This computes the correction value of the tooth-lead-angle side upper right property shown in 
drawing 8 , and amendment to which the tooth lead angle of the ignition timing is carried out is 
performed by calculation of thetal (j) noting that it is the case where the combustion variation is 
getting worse more than predetermined. Kadv is a multiplier which shows the inclination of a 
property here, thetal (j) of the right-hand side shows the correction factor computed in the front 
operation cycle (n-1) about the number of j cylinders, and updating is performed by the upper type. 
[0074] Moreover, when the combustion aggravation decision value VAC (j) is less than the 
minimum reference value VACTH2, the "Yes" root is taken in step si 4, and amendment to which 
the lag of the ignition timing is carried out is performed by calculation of correction factor thetal (j) 
noting that it is possible further to perform lag-ization. 
thetalG) =thetal (j) +Kret- {VACO-VACTH2} 

This computes the correction value of the lag side lower left property shown in drawing 8 , and Kret 
is a multiplier which shows the inclination of a property. Furthermore, when the combustion 
aggravation decision value VAC (j) is one or less upper limit reference value VACTH in two or 
more minimum reference values VACTH, it has set to step 12 and step si 3, and a gap also takes 
"No" root, and in order to maintain ignition timing at a front condition noting that it is proper 
operational status, correction factor thetal (j) is not changed. 

[0075] This corresponds to the flat property between the tooth-lead-angle side upper right property 
shown in drawing.8 , and a lag side lower left property, and constitutes the neutral zone about 
amendment. Here, focusing on the ignition timing fluctuation desired value VAC 0, the minimum 
reference value VACTH2 is set as the value of (VACO-deltaVAC), and the upper limit reference 
value VACTH 1 is set as the value of (VACO-deltaVAC) for the upper limit reference value 
VACTH 1 and the minimum reference value VACTH2. The combustion fluctuation desired value 
VAC 0 is a value corresponding to the desired value (about 10%) of COV (Coefficient of variance), 
and a finite period (128 cycles) estimates rotation fluctuation, or he is trying to prevent the limit 
cycle by the error which originated in being as follows [ a threshold ] and calculating by being made 
not to carry out ignition timing amendment in the range of deltaVAC in the both sides of the 
combustion fluctuation desired value VAC 0. 

[0076] And step si 6 is performed and the combustion aggravation decision value VAC Q) is reset by 
"0." Furthermore, in step si 7, when correction factor thetal (j) exceeds a bound value, it clips in the 
threshold value of the exceeded side. For example, when it is set up so that it may fall within the 
range of -l<thetal(j) <+5, if the calculation value in step si 3 exceeds +5, it will be set as +5, and if 
the calculation value in step si 4 is less than -1, it will be set as -1. By this not performing rapid 
amendment but amending gradually, generating of a shock etc. is prevented and stable positive 
control is performed. 

[0077] And in step si 8, amendment of fundamental-points fire stage thetaB for the ignition 
processing by correction factor thetal (j) determined as mentioned above is performed. That is, 
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control point fire stage thetaadv is computed by the degree type. 

thetaadv=thetaB+thetaC+thetaI (j) Ignition control of the ignition plug 31 which is a combustion 
surge-drum element by combustion state control means A4 is performed by amendment of this 
fundamental-points fire stage thetaB. this ignition control — each gas column — (— as every j) 
performs and it is shown in drawing 12 , lag processing or tooth-lead-angle processing is performed 
for every gas column, and the output level of all gas columns is arranged with this level. For this 
reason, an engine 10 is maintained at the stable operational status, and excitation of the vibration to 
the car-body side by the variation in the output between each gas column is prevented. 
[0078] 

[Effect of the Invention] As for invention of claim 1, the variation of an internal combustion engine's 
angle-of-rotation acceleration is calculated for every gas column. Either this variation or a decision 
value is normalized according to an internal combustion engine's operational status. So that both may 
be compared, the combustion condition relevant to the output of each gas column may be judged and 
the output of the gas column which shows the combustion condition that outputs differ may 
approach the output of other gas columns Since the ignition timing of the gas column which shows 
the combustion condition that outputs differ is amended to the ignition timing of other gas columns, 
the output of the gas column from which an output differs by this amendment comes to approach the 
output of other gas columns. For this reason, fluctuation of the output between each gas column by 
gap of the variation in an engine component part and the valve timing of a valve gear system can be 
regulated with sufficient responsibility, and car-body vibration which originates in the output 
fluctuation between each gas column can be prevented. 

[0079] As for invention of claim 2, the variation of an internal combustion engine's angle-of-rotation 
acceleration is calculated for every gas column. Either this variation or a decision value is 
normalized according to an internal combustion engine's operational status. Since the ignition timing 
of the gas column which both are compared, and the combustion condition relevant to the output of 
each gas column is judged, and shows the big combustion condition of an output is amended at a lag 
side from the ignition timing of the gas column of others which show the small combustion condition 
of an output The output of the gas column from which an output differs by this amendment comes to 
approach the output of other gas columns. For this reason, fluctuation of the output between each gas 
column by gap of the variation in an engine component part and the valve timing of a valve gear 
system can be regulated with sufficient responsibility, and car-body vibration which originates in the 
output fluctuation between each gas column can be prevented. 

[0080] As for invention of claim 3, the variation of an internal combustion engine's angle-of-rotation 
acceleration is calculated for every gas column. Either this variation or a decision value is 
normalized according to an internal combustion engine's operational status. Since it is amended at a 
tooth-lead-angle side from the ignition timing of the gas column of others which show the big 
combustion condition of an output, the ignition timing of the gas column which both are compared, 
and the combustion condition relevant to the output of each gas column is judged, and shows the 
small combustion condition of an output The output of the gas column from which an output differs 
by this amendment comes to approach the output of other gas columns. For this reason, fluctuation 
of the output between each gas column by gap of the variation in an engine component part and the 
valve timing of a valve gear system can be regulated with sufficient responsibility, and car-body 
vibration which originates in the output fluctuation between each gas column can be prevented. 
[0081] As for invention of claim 4, especially in the variation of an internal combustion engine's 
angle-of-rotation acceleration, in the ignition timing control approach according to claim 1 to 3, the 
output of the gas column from which an output differs at the time of an idle since an internal 
combustion engine's operational status is searched for at the time of idle operation comes to 
approach the output of other gas columns. For this reason, fluctuation of the output between each gas 
column at the time of an idle can be regulated with sufficient responsibility, and car-body vibration 
which originates in the output fluctuation between each gas column can be prevented. 
[0082] In the ignition timing control approach according to claim 1 to 3, since invention of claim 5 
calculates especially the variation of an internal combustion engine's angle-of-rotation acceleration 
using the instantaneous rotation angular velocity in a top dead center, and the instantaneous rotation 
angular velocity in a bottom dead point, it can calculate the variation of angle-of-rotation 
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acceleration comparatively easily. For this reason, the variation of angle-of- rotation acceleration can 
be calculated certainly, and car-body vibration which originates in the output fluctuation between 
each gas column can be prevented more certainly. 

[0083] In the ignition timing control approach according to claim 5, since especially the variation of 
an internal combustion engine's angle-of-rotation acceleration asks for angle-of-rotation acceleration 
from the instantaneous rotation angular velocity in a top dead center, and the instantaneous rotation 
angular velocity in a bottom dead point and invention of claim 6 calculates the variation of angle-of- 
rotation acceleration from the deflection of this angle-of-rotation acceleration and its average, it can 
calculate the variation of angle-of-rotation acceleration comparatively easily. For this reason, the 
variation of angle-of-rotation acceleration can be calculated certainly, and car-body vibration can be 
prevented more certainly. 

[0084] The dependability of the average by which especially this average of angle-of-rotation 
acceleration was calculated by weighting of the angle-of-rotation acceleration called for this time 
and the average to last time, and invention of claim 7 was computed in the ignition timing control 
approach according to claim 6 increases. For this reason, the dependability of the variation of the 
computed angle-of-rotation acceleration increases, and car-body vibration can be prevented more 
certainly. 

[0085] In the ignition timing control approach according to claim 1 to 3, especially, since invention 
of claims 8 and 9 amends the normalization of either the variation of angle-of-rotation acceleration, 
or a decision value according to an internal combustion engine's engine speed and inhalation-of-air 
information, for example, volumetric efficiency, it can perform this amendment with sufficient 
responsibility, and the output of the gas column from which an output differs comes to approach the 
output of other gas columns. For this reason, fluctuation of the output between each gas column can 
be regulated with sufficient responsibility, and car-body vibration which originates in the output 
fluctuation between each gas column can be prevented. 

[0086] Invention of claims 10 and 1 1 is set to the ignition timing control approach according to 
claim 1 to 3. After normalizing especially, an angle-of-rotation acceleration variation is compared 
with a decision value. Since it asks for the count to which an angle-of-rotation acceleration variation 
exceeds a decision value, ignition timing is amended to a tooth-lead-angle side, so that that count is 
large, or the tooth lead angle of ignition timing, maintenance, and the change of a lag are performed, 
the output of the gas column from which an output differs by this amendment comes to approach the 
output of other gas columns. For this reason, fluctuation of the output between each gas column by 
gap of the variation in an engine component part and the valve timing of a valve gear system can be 
regulated with sufficient responsibility, and car-body vibration which originates in the output 
fluctuation between each gas column can be prevented. 

[0087] Invention of claim 12 is set to the ignition timing control approach according to claim 1 1 . 
Especially, when a count is more than the 1st count of a judgment, carry out the tooth lead angle of 
the ignition timing, and when a count is smaller than the 2nd count of a judgment smaller than the 
1st count of a judgment, the lag of the ignition timing is carried out. Change that a count holds 
ignition timing at the time more than the 2nd count of a judgment smaller than the count of the 1st 
judgment may be performed, and the output of the gas column from which an output differs by this 
amendment comes to approach the output of other gas columns. For this reason, fluctuation of the 
output between each gas column by gap of the variation in an engine component part and the valve 
timing of a valve gear system can be regulated with sufficient responsibility, and car-body vibration 
which originates in the output fluctuation between each gas column can be prevented. 
[0088] In the ignition timing control approach according to claim 1 to 3, especially as for invention 
of claim 13, the output of the variation and decision value of angle-of-rotation acceleration it is 
[ output ] the gas column from which an output differs by this modification either since another side 
is changed according to engine operational status comes to approach the output of other gas columns. 
For this reason, fluctuation of the output between each gas column by gap of the variation in an 
engine component part and the valve timing of a valve gear system can be regulated with sufficient 
responsibility, and car-body vibration which originates in the output fluctuation between each gas 
column can be prevented. 

[0089] In the ignition timing control approach according to claim 13, especially as for invention of 
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claims 14 and 15, the output of the variation and decision value of angle-of-rotation acceleration it is 
[ output ] the gas column from which this amendment can be performed with sufficient 
responsibility, and an output differs since another side is changed according to an engine speed and 
inhalation-of-air information, for example, volumetric efficiency, either comes to approach the 
output of other gas columns. For this reason, fluctuation of the output between each gas column can 
be regulated with sufficient responsibility, and car-body vibration which originates in the output 
fluctuation between each gas column can be prevented. 

[0090] As for invention of claim 16, the variation of an internal combustion engine's angle-of- 
rotation acceleration is detected by the fluctuation detection means. Either the variation detected with 
the fluctuation detection means or a decision value is normalized according to an internal 
combustion engine's operational status by the normalizing-value detection means, and a 
normalization variation or a normalization decision value is calculated. A normalization variation or 
a normalization decision value, a variation, or a decision value is compared by the combustion 
aggravation decision value calculation means, and a combustion aggravation decision value is 
calculated. With an ignition control means Since an ignition drive circuit is controlled so that the 
output of the gas column which shows the combustion condition that a combustion aggravation 
decision value is referred to and outputs differ approaches the output of other gas columns, and the 
ignition timing of the gas column which shows the combustion condition that outputs differ is 
amended to the ignition timing of other gas columns The output of the gas column from which an 
output differs by this amendment comes to approach the output of other gas columns. For this 
reason, fluctuation of the output between each gas column by gap of the variation in an engine 
component part and the valve timing of a valve gear system can be regulated with sufficient 
responsibility, and car-body vibration which originates in the output fluctuation between each gas 
column can be prevented. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing .1] It is the outline block diagram of the engine which adopts the ignition timing control 
approach as one example of this invention, and equips the equipment. 

[Drawing 2] It is the functional-block side with which ECU of the electronic spark timing controller 
of drawing 1 is equipped. 

[Drawing 3] They are ECU of the electronic spark timing controller of drawing 1 , and the outline 
block diagram of an ignition control circuit. 

[Drawing 4] It is the functional block diagram of the ignition mechanical component in the ignition 

control circuit which the electronic spark timing controller of drawin g 1 uses. 

[Drawing 5] It is the wave form chart showing actuation of the ignition mechanical component of 

drawing, 4 • 

[Drawi.ng_6] It is the explanatory view of the firing order of the engine equipped with the electronic 
spark timing controller of drawing 1 . 

[Drawing 7] It is a wave form chart for explaining rotation actuation of the engine equipped with the 
electronic spark timing controller of drawing I . 

[Drawing 8] It is the characteristic ray Fig. of the correction factor thetal(j) calculation map which 
ECU of the electronic spark timing controller of drawing 1 uses. 

[Drawing 9] It is the wave form chart of the fluctuation acceleration of the engine equipped with the 
electronic spark timing controller of drawing ! . 

[Drawing. 1 0] It is the characteristic ray Fig. of the aggravation addition value-combustion variation 
which is the difference of the normalization variation which ECU of the electronic spark timing 
controller of drawing ! uses, and a threshold. 

[Drawing 11] ECU of the electronic spark timing controller of drawing 1 is the characteristic ray Fig. 
of the output correction factor calculation map used by normalization. 

[Drawing. 12] It is drawing explaining amendment of the ignition timing of each gas column of the 
electronic spark timing controller of drawing 1 . 

[DrawingJJJ It is the typical perspective view showing the rotation fluctuation detecting element 
which the electronic spark timing controller of drawin g 1 uses. 

[Drawing. 14] It is the upper part of the flow chart of the control program which ECU of the 

electronic spark timing controller of drawing 1 performs. 

[<A HREF= M /Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=l E_N/;?6? 

<=8> ?///&N0001=741&N0552=9&N 0553= 000017" TARGET="tjitemdrw"> drawin gJS - ] It is 
the lower part of the flow chart of the control program which ECU of the electronic spark timing 
controller of drawing 1 performs. 

[Drawing 1 6] It is the explanatory view of fluctuation of the timing belt in the 1st and 2nd bank of 
the engine equipped with the conventional electronic spark timing controller. 
[Drawing 1 7] It is an output-characteristics Fig. for every gas column of the engine equipped with 
the conventional electronic spark timing controller. 

[Drawing 18] It is the property Fig. of the amount of overlap for every gas column of the engine 
equipped with the conventional electronic spark timing controller, and an inhalation air content. 
[Description of Notations] 
1 0 Engine 
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1 4 Intake Air Flow Sensor 

20 Throttle Sensor 

21 ECU 

24 Crank Angle Sensor 
27 TDC Sensor 
29 Knock Sensor 
31 Ignition Plug 

341-346 Ignition mechanical component 

35 Crankshaft 

thetaadv Ignition timing 

A6 Angular-acceleration detection means 

TN (n) Period between cranks 

Al Fluctuation detection means 

A2 Normalization variation detection means 

A3 Combustion aggravation decision value calculation means 

A4 Combustion state control means 

A5 Combustion fluctuation element 

A6 Angular-acceleration detection means 

A7 Smoothing means 

A8 Renewal means of a threshold 

A9 Reference-value setting means 

thetaB Fundamental-points fire stage 

Ev Volumetric efficiency 

Ne Engine speed 

A/N Inhalation air content per engine 1 rotation 

thetal (j) Combustion fluctuation correction value 

omega' Angular acceleration 

omegao 1 Average angular acceleration 

deltaomegao' Fluctuation 

deltaACC (n) Acceleration variation 

Ie Moment of inertia 

IAC (n) Normalization variation 



[Translation done.] 
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[Drawing 3] 
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[Drawing 12] 
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[Drawing 13] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 1 st partition of the 5th section 
[Publication date] August 24, Heisei 1 1 (1999) 

[Publication No.] Publication number 9-32710 
[Date of Publication] February 4, Heisei 9 (1997) 
[Annual volume number] Open patent official report 9-328 
[Application number] Japanese Patent Application No. 7-185550 
[International Patent Classification (6th Edition)] 

F02P 5/15 

F02D 45/00 362 

[FI] 

F02P 5/15 C 
F02D 45/00 362 J 

[Procedure revision] 

[Filing Date] September 24, Heisei 10 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The ignition-timing control approach characterized by to amend the ignition timing of the 
gas column which shows the combustion condition that outputs differ so that the output of other gas 
columns may approach in the output of the gas column which shows the combustion condition that 
compare both, judge the combustion condition relevant to the output of each gas column, and outputs 
differ, after calculate the variation of an internal combustion engine's angle-of-rotation acceleration 
for every gas column and normalizing either this variation or a decision value according to an 
internal combustion engine's operational status to the ignition timing of other gas columns. 
[Claim 2] The ignition-timing control approach characterized by to amend the ignition timing of the 
gas column which compares both, judges the combustion condition relevant to the output of each gas 
column, and shows the big combustion condition of an output to a lag side from the ignition timing 
of the gas column of others which show the small combustion condition of an output after calculate 
the variation of an internal combustion engine's angle-of-rotation acceleration for every gas column 
and normalizing either this variation or a decision value according to an internal combustion engine's 
operational status. 

[Claim 3] The ignition-timing control approach characterized by to amend the ignition timing of the 
gas column which compares both, judges the combustion condition relevant to the output of each gas 
column, and shows the small combustion condition of an output to a tooth-lead-angle side from the 
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ignition timing of the gas column of others which show the big combustion condition of an output 
after calculate the variation of an internal combustion engine's angle-of-rotation acceleration for 
every gas column and normalizing either this variation or a decision value according to an internal 
combustion engine's operational status. 

[Claim 4] In the ignition timing control approach according to claim 1 to 3, 

The variation of the above-mentioned internal combustion engine's angle-of-rotation acceleration is 
characterized by searching for an internal combustion engine's operational status at the time of idle 
operation. 

[Claim 5] In the ignition timing control approach according to claim 1 to 3, 

The variation of the above-mentioned internal combustion engine's angle-of-rotation acceleration is 
characterized by asking using angular velocity at the moment of the ability setting to the 
instantaneous rotation angular velocity and the bottom dead point in a top dead center. 
[Claim 6] In the ignition timing control approach according to claim 1 to 3, 

The normalization of either the variation of the above-mentioned angle-of-rotation acceleration or a 
decision value is characterized by carrying out by amending according to an internal combustion 
engine's engine speed and inhalation-of-air information. 
[Claim 7] In the ignition timing control approach according to claim 1 to 3, 

After carrying out the above-mentioned normalization, an angle-of-rotation acceleration variation is 
compared with a decision value, and it asks for the count to which an angle-of-rotation acceleration 
variation exceeds a decision value, and it is characterized by amending ignition timing to a tooth- 
lead-angle side, so that the count is large. 

[Claim 8] In the ignition timing control approach according to claim 1 to 3, 

either of the variation of the above-mentioned angle-of-rotation acceleration, and a decision value — 
it is characterized by changing another side according to engine operational status. 
[Claim 9] A fluctuation detection means to detect the variation of an internal combustion engine's 
angle-of-rotation acceleration, 

A normalizing-value detection means to normalize either the variation detected with the above- 
mentioned fluctuation detection means, or a decision value according to the above-mentioned 
internal combustion engine's operational status, and to calculate a normalization variation or a 
normalization decision value, 

A combustion aggravation decision value calculation means to compare the above-mentioned 
normalization variation or a normalization decision value, the above-mentioned variation, or a 
decision value, and to calculate a combustion aggravation decision value, 

The electronic spark timing controller characterized by having an ignition control means to control 

an ignition drive circuit that the ignition timing of the gas column which shows the combustion 

condition that outputs differ so that the output of other gas columns may be approached with 

reference to the above-mentioned combustion aggravation decision value in the output of the 

combustion condition **** gas column from which an output differs should be amended to the 

ignition timing of other gas columns. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] In invention of claim 5, the variation of the above-mentioned internal combustion engine's 

angle-of-rotation acceleration can also be supposed that it asks for angle-of-rotation acceleration 

from the instantaneous rotation angular velocity in a top dead center, and the instantaneous rotation 

angular velocity in a bottom dead point, and the variation of angle-of-rotation acceleration is 

calculated from the deflection of this angle-of-rotation acceleration and its average. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0013] In invention of claim 5, it can also be supposed that this average of the above-mentioned 
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angle-of-rotation acceleration is asked by weighting of the angle-of-rotation acceleration called for 

this time and the average to last time. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0014] It is characterized by the normalization of either the variation of the above-mentioned angle- 
of-rotation acceleration or a decision value performing invention of claim 6 in the ignition timing 
control approach according to claim 1 to 3 by amending according to an internal combustion engine's 
engine speed and inhalation-of-air information. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[Proposed Amendment] 

[001 5] In invention of claim 6, it can also be supposed that it is volumetric efficiency the above- 
mentioned inhalation-of-air information. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] In the ignition timing control approach according to claim 1 to 3, after it carries out the 
above-mentioned normalization, invention of claim 7 compares an angle-of-rotation acceleration 
variation with a decision value, asks for the count to which an angle-of-rotation acceleration 
variation exceeds a decision value, and it is characterized by amending ignition timing to a tooth- 
lead-angle side, so that the count is large. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[Proposed Amendment] 

[001 7] Also suppose that the tooth lead angle of ignition timing, maintenance, and the change of a 

lag are performed according to the count of the above in invention of claim 7. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] In invention of claim 7, when the count of the above is more than the 1st count of a judgment, 
the tooth lead angle of the ignition timing can be carried out, when the count of the above is smaller 
than the 2nd count of a judgment smaller than the count of a judgment of the above 1st, the lag of the 
ignition timing can be carried out, and the count of the above can also presuppose that ignition 
timing is held at the time more than the count of a judgment of the above 2nd smaller than the above- 
mentioned count of the 1st judgment. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0019 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0019] invention of claim 8 — the ignition timing control approach according to claim 1 to 3 — 
setting — either of the variation of the above-mentioned angle-of-rotation acceleration, and a decision 
value — it is characterized by changing another side according to engine operational status. 
[Procedure amendment 10] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] invention of claim 8 — setting — either of the variation of the above-mentioned angle-of- 

rotation acceleration, and a decision value — also suppose that another side is changed according to 

an engine speed and inhalation-of-air information. 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021 ] In invention of claim 8, it can also be supposed that it is volumetric efficiency the above- 
mentioned inhalation-of-air information. 
[Procedure amendment 12] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0022 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0022] A fluctuation detection means by which invention of claim 9 detects the variation of an 
internal combustion engine's angle-of-rotation acceleration, A normalizing-value detection means to 
normalize either the variation detected with the above-mentioned fluctuation detection means, or a 
decision value according to the above-mentioned internal combustion engine's operational status, 
and to calculate a normalization variation or a normalization decision value, A combustion 
aggravation decision value calculation means to compare the above-mentioned normalization 
variation or a normalization decision value, the above-mentioned variation, or a decision value, and 
to calculate a combustion aggravation decision value, It is characterized by having an ignition 
control means to control an ignition drive circuit that the ignition timing of the gas column which 
shows the combustion condition that outputs differ so that the output of other gas columns may be 
approached with reference to the above-mentioned combustion aggravation decision value in the 
output of the combustion condition **** gas column from which an output differs should be 
amended to the ignition timing of other gas columns. 
[Procedure amendment 13] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0083 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0083] In invention of claim 5 the variation of an internal combustion engine's angle-of-rotation 
acceleration Since it asks for angle-of-rotation acceleration from the instantaneous rotation angular 
velocity in a top dead center, and the instantaneous rotation angular velocity in a bottom dead point 
and the variation of angle-of-rotation acceleration is calculated from the deflection of this angle-of- 
rotation acceleration and its average when it is made calculating [ the variation of angle-of-rotation 
acceleration ]-comparatively easily appearance, the variation of angle-of-rotation acceleration can be 
calculated certainly, and car-body vibration can be prevented more certainly — effectiveness [ like ] 
can be acquired. 
[Procedure amendment 14] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0084 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0084] in invention of claim 5, the dependability of the variation of the computed angle-of-rotation 
acceleration increases, and this average of angle-of-rotation acceleration can prevent car-body 
vibration more certainly, when it is made into asking-by weighting of angle-of-rotation acceleration 
[ which was called for this time ] and the average to last time appearance — effectiveness [ like ] can 
be acquired. 
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[Procedure amendment 15] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0085 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0085] In the ignition timing control approach according to claim 1 to 3, especially, since invention 
of claim 6 amends the normalization of either the variation of angle-of-rotation acceleration, or a 
decision value according to an internal combustion engine f s engine speed and inhalation-of-air 
information, for example, volumetric efficiency, it can perform this amendment with sufficient 
responsibility, and the output of the gas column from which an output differs comes to approach the 
output of other gas columns. For this reason, fluctuation of the output between each gas column can 
be regulated with sufficient responsibility, and car-body vibration which originates in the output 
fluctuation between each gas column can be prevented. In addition, the same effectiveness is 
acquired also when the above-mentioned inhalation-of-air information is made into being [ it / 
volumetric efficiency ] appearance. 
[Procedure amendment 16] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0086 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0086] Invention of claim 7 is set to the ignition timing control approach according to claim 1 to 3. 
After normalizing especially, an angle-of-rotation acceleration variation is compared with a decision 
value. Since it asks for the count to which an angle-of-rotation acceleration variation exceeds a 
decision value, ignition timing is amended to a tooth-lead-angle side, so that that count is large, or 
the tooth lead angle of ignition timing, maintenance, and the change of a lag are performed, the 
output of the gas column from which an output differs by this amendment comes to approach the 
output of other gas columns. For this reason, fluctuation of the output between each gas column by 
gap of the variation in an engine component part and the valve timing of a valve gear system can be 
regulated with sufficient responsibility, and car-body vibration which originates in the output 
fluctuation between each gas column can be prevented. In addition, the same effectiveness is 
acquired also when it is made supposing [ it / that the tooth lead angle of ignition timing, 
maintenance, and the change of a lag are performed according to the count of the above ] 
appearance. 

[Procedure amendment 1 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0087 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0087] In invention of claim 7, when a count is more than the 1st count of a judgment, the tooth lead 
angle of the ignition timing is carried out. When a count is smaller than the 2nd count of a judgment 
smaller than the 1st count of a judgment, the lag of the ignition timing is carried out. Change that a 
count holds ignition timing at the time more than the 2nd count of a judgment smaller than the count 
of the 1st judgment may be performed. When the output of the gas column from which an output 
differs by this amendment makes it approaching [ come ]-output of other gas columns appearance 
fluctuation of the output between each gas column by gap of the variation in an engine component 
part and the valve timing of a valve gear system can be regulated with sufficient responsibility, and 
car-body vibration which originates in the output fluctuation between each gas column can be 
prevented — effectiveness [ like ] can be acquired. 
[Procedure amendment 1 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0088 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0088] In the ignition timing control approach according to claim 1 to 3, especially as for invention 
of claim 8, the output of the variation and decision value of angle-of-rotation acceleration it is 
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[ output ] the gas column from which an output differs by this modification either since another side 

is changed according to engine operational status comes to approach the output of other gas columns. 

For this reason, fluctuation of the output between each gas column by gap of the variation in an 

engine component part and the valve timing of a valve gear system can be regulated with sufficient 

responsibility, and car-body vibration which originates in the output fluctuation between each gas 

column can be prevented. 

[Procedure amendment 19] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0089 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0089] invention of claim 8 — setting - especially — either of the variation of angle-of-rotation 
acceleration, and a decision value, since another side is changed according to an engine speed and 
inhalation-of-air information, for example, volumetric efficiency this amendment can be performed 
with sufficient responsibility, fluctuation of the output between each gas column can be regulated 
with responsibility sufficient when the output of the gas column from which an output differs makes 
it approaching [ come ]-output of other gas columns appearance, and car-body vibration which 
originates in the output fluctuation between each gas column can be prevented — effectiveness 
[ like ] can be acquired. 
[Procedure amendment 20] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0090 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0090] As for invention of claim 9, the variation of an internal combustion engine's angle-of-rotation 
acceleration is detected by the fluctuation detection means. Either the variation detected with the 
fluctuation detection means or a decision value is normalized according to an internal combustion 
engine's operational status by the normalizing-value detection means, and a normalization variation 
or a normalization decision value is calculated. A normalization variation or a normalization decision 
value, a variation, or a decision value is compared by the combustion aggravation decision value 
calculation means, and a combustion aggravation decision value is calculated. With an ignition 
control means Since an ignition drive circuit is controlled so that the output of the gas column which 
shows the combustion condition that a combustion aggravation decision value is referred to and 
outputs differ approaches the output of other gas columns, and the ignition timing of the gas column 
which shows the combustion condition that outputs differ is amended to the ignition timing of other 
gas columns The output of the gas column from which an output differs by this amendment comes to 
approach the output of other gas columns. For this reason, fluctuation of the output between each gas 
column by gap of the variation in an engine component part and the valve timing of a valve gear 
system can be regulated with sufficient responsibility, and car-body vibration which originates in the 
output fluctuation between each gas column can be prevented. 



[Translation done.] 
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L (1) W^JKL (m-1) = K L (3) % KL 

(m) =KL (2) O^KL (m-1) =KL 

(1) . KL (m) =KL (3) (D^KL (m-1) 
= KL (2) ^ITl^c 

[0 0 4 2] _h5tl£:fctf 5KL (m-3) liPJ — 

Mf^^^— ^[^iofi-^ftj^SOK L (m) fry^LXte 
# 0>iR»B3M£33tf £>K L (m-3) limjO# 

1 Mff(c^tt5^>KL (1) &m\**bti, #i%.ffi(Dm 

Stol^KL (m-3) teftjCD# 4ft«^j3tt5K 
L (1) ^It^ix^ # 5«1S<^«*$l-*SttSKL 
(m-3) I1hu(0# 2^^5l^^tt5KL (2) ^fflV^^ 
tL, # 2ftHKOffl|*NF^*5tt 5K L (m-3) l*iifj<£># 
5^(C^lt55KL (2) 3&sfflu*e>ft5. #6Mfti^ 



11 



(7) 
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m&mc&tfZKL (m-3) tiffin* 3*f»^i3*tS 
KL (3) riS/fll*e>*U # 3^ffl(OfllJ|«FJC*5JtSKL 
(m-3) 6Mff5tC^tj-5KL (3) &m\**b 

tl5o — ±Sl^lt^KR (n) Wk&X&frbtl 

[0 04 3] KR (n) = 3 • TN (n) +TN (n - 
1 ) + TN (n - 2) 

ZtllL 2[HlMcOffi|iJ^raTN (n-2) ^fe^EKOff 

9Whtn (n) %T+<D¥-^m&r$\zttfci,tzftmm 

XhV. t^yhtiEtKL (m) £>gfflf-KIU K 10 
R (n) MLT, ir^/y htEfiy^yXMFDK 

[0 0 4 4] -t IT, S»«ittJ^©A 1 ttttJ 
Sixfc*** A 7 tc: J: 9 ¥*ifk Lfc^rtfit 

[0 0 4 5] 1P*>, ^K^m^^A 1 KiS^Ttt. ADig 20 
S^ftlAACC (n) s&sjte^J: «9jtfflS*tSo 
AACC (n) =ACC (n) -ACCAV (n) 

rr-CACCAV (n) fi. *tBSnfcA*aS:T»fb 
#Jil!A7^J:i9SF»fbLfc5p»«[-C*)9, ftsfclcj:*- 
B#7>f /U^ftLJiSrfTp - £ t-ct 9*UJSix5 0 ACCA 
V (n) = a - ACCAV (n-l) - ( 1 ~ a) -A 

cc (n) ^ r-eate— &7>r/u#%imiztei-fz>-g;m# e 
[0 0 4 6] «B«aj#aAid^iiiAsn5« 

BfAACC (n) fr^^i?>-<DmfcVtm\Zl&CXlEM 30 
fbU jE«fbSg»«IAC (n) &$t!t>Z>JEfflk&mm 
*a#SkA2ASR*tfe*LS 0 jE^b^WM^ 
ffi^aA2^*5ft5Eafb^«lfi£l AC (n) OStBte 

IAC (n) =AACC (n) -Kte (Ev, Ne) 
Kte (Ev, Ne) tttBA*lE«*-C*> 0 , 

mi i ^7jk-t$fm^£^xt%fe£tiZ)£ 9i:^t^ 

[0 0 4 7] Hi i ©»ttii, «WKft:«SWE v £ <h 

w^ftaSJ&^E v iC*fi-6ttJ^Ml««[K t e (E 40 
v, Ne) Sr«EW{cSoT^*nT*5f9 > ^Vv^Hlte 

9fcfl*J*£*X"Cl^5 0 fifoT. Ull l^Wtt^yT^fc 
L-Xmi&ZtlXteV , * 7 >^i? 2 4^<E>&fcH« 
^feWHJ^ttS^V^^IUteiBfcN e J;ft8ia*E v i: 
ffl**3EIR«kK te (Ev, Ne) # E C U 2 1 

jEmiktfftt>tiZ>£ 5CM^nt^S„ fit, iEj| 
ffca»ffilAC (j) irgf^^BBffl I ACTHt S:Jt« 
UT, ISIfcW^flVAC (j) Sr**5«S«lSffc*»J so 



AC (j) I*, JE«fb^«)fiS I AC (j) ^iiiac 

[0048] fip^. mmmitrnmrnv ac a) n % & 

VAC (j) =2 {IAC (j) <IACTH) X {I 
ACTH- IAC ( j ) } 

::t% _L5t<7) {IAC (j) <IACTH1 tt, IA 
C (j) <IACTH^4tT^5t# r 1 j &t 
«9. /*:&LT^fcl^# roj ttSBSt'fc?), JEM 
{t^SJbfitlAC (n) &ffife<DlHtiL I ACTH£T[hJo 

(j) I*. KII ACTH^iEffiftfBfil AC (j) 

[0 0 4 9] LT % «SSIS<k*U^ffi3mi^aA 3 ic^o 
ttSSf^OHffi I ACTHIi, BBfflr«3E»r#aA8^J; 

fiSVAC (j) LTIi, J:>9jB5m*^D^^ASrfflv> 

T x jE«{k£»ffiIAC (j) I ACTH&T* 

mmmitnfei&v ac (j) sr#«>-cfcfii\, 

VAC (j) = £ {IAC (j) <IACTHl } 

_L5$<7)j: o tmmm<kmj£^Wft^mA3frtb<Dmw%g 

AC ( j ) XV«S«6«fk«C«i j S:#SU S2MfR;£^ 
IS: A 9 ^bOxy^yig^tl{cisi:TiS:^^ti5S« 
jftikWffl 0 Btcov^T^^v^vojjRJSasibWSSsRA 5 

5 0 J»««ffi*J!»#®A4^ < t5J»^»WSS*A5 
O»JW(do^T<0S3pfitfc IT, S?l^tA9C 
«t t) ±PMiIVACTHl irTPSS^fitVACTH 2 
i:^K^$ti5o tLT, «S«8««iWfiifSIA5^J:-5 
*JW««SJftSfk*J3effi*rVAC (j) ^±PIS2pfllVA 
CTH 1 £ TPSS*«SVACTH 2 i: OWJ-Wft 5^<< 

[0 0 5 1 ] fiP^. iIffllSSiA5^r \^X<D&<X 
/7^3 1 fciSSMWtt, M^c^ct^l-s ^«FaB*JW 

ct 5(^fM^nTv^o 

d a d v=0b+0c+0io) 
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* 



13 

J:5lcfiKoT^5 0 SfMHtWSlVAC (j) # 

[0 0 5 2] 8 = 0 10) +K a d v - {VAC 
( j ) - VACTH 1 } 

ffi£r^L, Ka d vli«FftO«#S:^-t-««c-eS>5o * 
IT, ^iZ2co 0 io) tt, j «1Btcoi^T* mJC7)^» 
iM*^ (n-l) ^^^racffi^tl/cffliE^a^^L 

VAC (j) ^TRS?lVACTH2S:.TIiloTt>S 

[0053] 0 icj) = 0 10) +Kret • {VAC 
( j ) -VACTH 2 } 

fB£^L, Kr e t (i«pftol # £ 0 M 

f--, iftSWJSIVAC (j) TPfifiiPffiVAC 
TH2J£JLhT% ±PSS*IVACTH 1 KTtfcSS^ 

(:iMLT<7^^£#|/£LT^£ 0 

[0 0 5 4] ^ rT\ 1P1SMVACTH 1 TPBS 
*{|VACTH2 ««HE»BaHlVAC0 4r*'i> 

£ U TPlS^ftVACTH 2 & (VAC0-AVA 
C) COffi^ MSilVACTHU (VAC0-A 
VAC) tDfcfcRjfcSixT^*. ilfiliiVAC 
Ott, COV (Coefficient of variance) <DggffE(10 
%gft)K*WSLfcffiT-fc!9. M3EilSiVAC0O 
WffilJ tt S A V A C (Ottffl ^ 5 ,S^^I]E S: L 
*^«t i:^«t«9. [HlteiEl&Sr*ps^ra (l 2 

1~5 i 5 latino 

[0 0 5 5]^ IT, ±&(DffiJEm$k 6 i 0 ) I*. 
s> * £p Kit L. K^UfcttH**J»^fcjx5 



( 8 ) #i¥9- 3 2 7 1 0 
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[0 0 5 6] B#Lftl*:x:>'$?>*— <n*>VMfeb&\Z. 
x>v?yi 0^)ECU2 1^|j,S r ||^t, 

tt$R£rl?c^&9 . t(0±t*Bl4, El 1 5 coS!l»*[iaic 

6 tci «9^An^*ACC (n) ^HJ^KSo r^T% 

[0 0 5 7] ACC (n) =l/TN (n) - (KL 
10 (m) /TN (n) -KL (m- 1 ) /TN (n - 
1) } 

rr-c\ kl (m) > MBE«-ea>g . £r\B\<n 

^^MlE^tT9-<< . ECU2 1 lei 9&5£T*ir?V V 

httiEfflKL (m) &mmztiz 0 

[0058] KL (m) = {KL (m-3) X (l-X 
MFDKFG) + KR (n) X (XMFDKFD) } 
tz tz L , XMFDKFGIiir^y > hSiE-y-r V^r^L 
20 TV>5 0 — JrzU^ltSKR (n) tt2fcSC'C*»&' 

[0059] KR (n) = 3 • TN (n) +TN (n - 

1 ) -f TN ( n - 2 ) 

rnn. 2Ia]fl(rotf»JB*MTN (n-2) a>£>^[§]eDtr 
WWIHJTN (n) *T?<0^tf»JNFWt-»lSU^:W-aiffi 
-Cfc«9. ir^^>hffiiEffiKL (m) tf>*aiU:BSU K 
R (n) td^LT. t^yHtHWyXMFDK 

FGi:j;6- * ^#&m&i»rj£<D7Z&m\<^xf?frti 

30 V (n) dS*ttJ*ixS. 

[0060] ::x% accav (n) wt. EfcttiSftfc 

ftiiSACC (n) &¥-mit^&A7 lZ£*}WmkLtz 

ACCAV (n) =tt«ACCAV (n-l) - ( 1 - 
a) • ACC (n) 

0, 0. 9 5mSt(Dm^<bti^o ft^T\ ^r^s 
3^*3VNT, SfttttH^aA 1 Id J: *) % iOi&S^ilMB A 
40 ACC (n) *S«IUiSix5o 

[0 0 6 1 ] fip^ x ft»Dj£*tta^SA6 tcj: 9«tB$ 
tbfc^^itACC (n) ipytf^^^A 7J^i 9 
fbL^^yfMir LT^¥*9ffc*Di£*ACC AV (n) t 
OMW^Ctia^ ^PiiS^ftfflA ACC (n) 

AACC (n) =ACC (n) -ACCAV (n) 

^^rs/^s 4^*5t>T, jE^k^lbfig^ta^SA 
2(Ci*9, 3E»tta¥S:A 1 75>btti^*tLS^»fitA A 
CC (n) *^>^>Oil«B4ftffi^JSC-CjEaffcL^:a£ 

so ^fk^KIEiAC (n) 3fts*a;»cJ: 0»tti$n5o 
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[0 0 6 2] 

IAC (n) =AACC (n) -Kte (Ev, Ne) 
::t\ Kte (Ev, Ne) titU^jE^»T-fc "9 , 

I2> «W(cfr«^^E v^r<t 9. ro#«3b^E vfC^j- 
l-Sm^MlEfi^cK t e (Ev, Ne) ^r^^^oT 

[eH^Ne hVm^K v £7^, lii^llE«K t e 
(Ev, Ne) ^ECU 2 1 l-:JoV ^Tl£;£ £ 3V ^>v^ 

[0 0 6 3] ^rr% ±mcDXo^. ^>^>&Jj{cM 

j&-r 5 lE^b £ l fc^^tc *5 5 ^j^^^i- ft- v > x mm 

a)' =1/1 e • (Te-Tl) ® 

Te :3i^v?>h/w^ x Tl : t^lSf h/U^, I 
e : il^-^ V h^r^a 

[0 0 6 4] 20 

^7t\ co = w o ' + A co ' 

CIT\ coo' : ¥^ftaDj&K*^- 0 

[0 0 6 5] ® N ©xti «9 , 
co o ' 4-Aco' =1/1 e-, (Te-Tl) 
= 1/1 e * (Teo-Tl)+ATe/le 

J:ot, Aco' = ATe/I e 

^bXm^Lfz^'ryy s 1 (C^otf^OilgACC 

(n) co^tB^&T^i, xy^/y A$r^ 

¥*&:&;frD^i£co o ' T^CD^Rj A co o ' 30 

{mm&'gmmA acc u) j tttt 
ac (n) j £ Lxmm&fto ^ tcj: 9 . mmmwxo 

[0 0 6 6] ^"ry-f s 4 <nW)ilFtfrrfrtiZ> b , #ci^ 
T\ ^x^s 5~ s 8co^^ibW^ftt^tH^^A3 
<^IM1^3l?T£tU lElMftll AC (j) 
Kit I ACTHt$rltgLT, #C5tt:: J: 9 SfWJ^it V 
AC ( j ) ^ffai^n^o 40 

[0067] VAC (j) =£ {IAC (j) <IAC 
TH) X (IACTH-IAC (j) 
} 

£1\ x'rvy's 7\z&\,^x, lEmk&mm i ac 

(n) <tr Bff^CO^fa: I ACTH^IA IAC (n) 
*£B£*l, Ol>T\ ^xy^s 8M*5l^T. iA IAC 

(n) ^^T'^^^if 9^^^JW^n^>o Ctf>¥UWrli % 
JiitJ^tf {IAC ( j ) < I ACTH) 

i~5t>OT\ IAC (j) < I ACTHfcf&lL lt^5 
B# flj ZtK), J&±LLX\,^£\,^t t Toj ££31^ 50 



[0068] gp^>, IAC (j) <I ACTHM^l 
TV>£££AIAC (n) 7!>>IET&>5fc<£>, Tn o J )V 

ac (j) <nmm&?ft>ti, ±m<Dmm* ru ^ggo 

fctfcflgdfrSo — I AC (j) <IACTH^i 
LTV^^ttAIAC (n) ftfkXlbZ>Tz#>, Ty e 
s J /I— h^iiCT, ^T^^s 7ia^ A IAC 
(n) =0^ifT^nS o wttt^t*?, ^77^5 8 ~C 

tt, MIWJtlVAC (j) o*«fcm*>*u*ivR 

[0 0 6 9] B9^A-Dl:*ti5 
fcs jE«{b*»ttIAC (n) tfS0r£ ORH!: I ACTH 

[0 0 7 0]aoT, lilftlJSIVAC 
BSII ACTH^JEMfill AC (n) £<7>^£rB 
^c^LtIM^SaLT*i6b^ HfflMaa^»ffi<75 
^/hJ<LT, Ift«^IMfcfl^fiVAC 

(j) «^E?fc^se**nSo ^tr, JdSSiHBfbWftttv 

ac (j) tcjott5 0T^co^fit i acthii mmw.m 
^&A8iz£>) ^ ^^v^mmwmizMj&^xwmzti 

#t«:/Ttr*5^ j ftCMUbfl^lvAC 

( j ) ^*asn5 6 

[0 0 7 1 ] #Cl^T% XryZfs 9&n?f£tl, 

V >>y<Dm#i$:7rr+n& 12 8 SrS^/c^^if 0 ti*&Wfi 

<hoT, ^t^s 1 1 SrHtTU [e]3£n£ r 1 j 
Z^xmnffijE&ftfr^^&x^ yy> s 1 8 

t, M^fiadvm^ilESfteio) 
WiEttfTtoJx-f. toli»HWI)llVAC (j) 

[0 0 7 2 ] Lfc^oT, *8ftSft«)£ffiVAC (j) 

ttK^S*Lfc*8«Siafc. 1 2 8-9- {7)V%\z^ 

T. SHWEBB^Sia-rSi:, ^77/s90 fYesj 
(O/i^— h$rfflC, ^T-;7'sl0^777 p sl6^I 

Tl j tcyir^ ^^^^3 12^^^ 

•7^8 1 3«bi^^r, MmBitmmmv ac (j) t 

^itt, ^fi^^^A9t'^^n/'^(OSi| 

[0 0 7 3 ] «R«»fbMS4tVAC (j) ^:±PS 

SIPIVACTHUWittt^fT^ «S«tSfk*IJ^te 

vac (j) &±mmmmvACTHi &m*-x\,^z> 



(10) 
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010) =0i (J) +Kadv- {VAC (j) -VACT 
HI} 

cm* 13 8 t-^-rii^i{B*±ii#tto«jEfflS: jsa-t-s t 

irLT, *A:l*)lllfcat#i**54mEiS0io) ^Sffil-J: 
Icoi^T, mcDfe^^ ? /u (n-i) Cfcv^SUiS 

[0 0 7 4] MiffflSIVAC (j) #TP8 

fi*ffiVACTH2:SrT0otV^a^^tt, XrvZf 
s 1 4fc*5l^T TYe s j A— h £ £ 9 % 

sE&MdiQ) O^fctJlcJ: «9fT^tt5o 
0 10) =0 10) + K r e t • {VAC (j) -VACT 
H 2 } 

CDT% Kr e t ttfl«*G>* # Sr^i"ffft-C*> 5 0 35 Kl* 
*R<ft»k*JSffi[VAC (j) TRS*ttVACTH 
2£Lh"C\ ±RS*tVACTH 1 &TT*fc5f^l: 

[0 0 7 5] Cttfi, IU8 ^^-fiS^{RtJ*±^^ii^ 

fcHLT<D*«1frfc*j«LT^5 0 CCT\ JiPIS^fl 
VACTHl<i:TPiS«VACTH2^|j:, ^B#*3 
tftllllVACOSrW^U TPSfi^fSVACTH 
22r (VAC 0- A VAC) OffiK, _h|5Sg*pffiVAC 
THl£ (VACO-AVAC) tf>fitt-K^ £ *LT^ 
5o *RJ&^»JB«Rfi£VAC Ott, COV (Coefficient 
of variance) O S «M(10%SS) K*tJfc L^tiTCfc 9 . 
iM»B«IVAC OOP5(B^*3(tS A V AC <Dr$fiiffl 

[0 0 7 6] tit, ^fy/sl 6^HtT$tL, 

iWb^filvAC ( j ) # r o j y±y b 2*i£o 3E 

+ 5 <>: + 5^^$tt, ^77/s 1 4 Id jo ft 

asanas- i *Tmz>t- lfcKjes'ft*. cnidj: 
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[00 77] ^LT^777 P sl 8tCi3V^r. l^Oi 

*B#»j 0 a d v J3&5£-e*fcB£*x5o 

0adv=0B+0c+0i(j) 

iksiff^^nso cco#^*j»««-«tss (j) s^n 

/Hcfll i fc ft S . C (Dtzfr, ^Lls-ss 1 0 tt^ELfcil 
[0 0 7 8 ] 

«fb**u w#^jtK$nr«-««otti*^B85ei-5«s 

30 ^frMK^I»ihaj*5o 

[0079] if 2 co^WJi, AttttHaiateAftitt 

[0080] it 3 <d$£w\*. ftti&mmntsimftiim 

50 *<Oft*5«W^a*^^ < 7)te(7>^fB < 75ffi^(-^^< ^ 
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Hi" 3 *fttg8j Sr Kit tiU* 5 . 

[0 0 8 1 ] fi*«4(0«W«. f»#« l»S»*q(3 
*««1»om*36s^(ofl&(Oft1B(Offl*tcia<3< J: 5 left 

[0 0 8 2] »**5 0«Wtt, f**S 1 3 

u& %mm<omW)im* , ± k « 5 mm m^mm 

[0 0 8 3] »3fcJS6 W^SIBttO^NP 

<E**Da* t fc Offi^^ t>IH4te£Anaft0>K 

BfSf*«)50"e, IttS^W^S^IeHEftJJDaft^^lbfii 

[0 0 8 4] W**7©«Wtt, lt#«6ffi»O,«*0# 

tef±* ^0*febtt^iHite^iDaftiffirii]*"e(7>^pi?9ffi 

z\<Dtz^>, *u*nfcEieAJDa««)aE» 

[0 0 8 5] »#«8, 9cr)^0^(i, »*«175S»* 

iS^stl* £ tt*yj£te<zn *i* tifr-Jj<DiEmikte. 

©*»*r»*h?#. #»ffiMcota^}«»^XHi-S*fls: 
[0 0 8 6] If 10. 11 <z>369i(i x if 1 75 M 

U 0*EAiDa*S»ffi^2pJ£ffiSr±llI5lH]»S:*^, 
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[0 0 8 7] ff^l 2<D&m\*. ff*3ll llE*^^ 

«JiO££j&*B#JB*:ii«U (§]*#« 1 <D^E*± 
9 /h * v ^ 2 <d*iJj£[e1* iO/hSv^f ^S^SISraA 
10 I, 0**5*1 WJtElft J: 9/h$< J.o*2tf>¥U3&§l* 
UJl±^^#(c^^^^i-5^v> 5^mx^rfroT 

ft&0^fSotB^(-ifi<5< X 0 l£#5 0 ^(Dtztb. 

i*n^i3#«1BM^m*^ib*iS« : ttA<a*J-e 

[0 0 8 8] W*S 1 3 <E>389§f* x if *3S 1 75M»*« 

20 flE^^lbtttipJ^ffli: (Ot^-r^^fl&^Sr^Vv^V^ate 
VtmizfcCX&'3i'fZ>(DX\ :^fIl:J:oT, Hi^o 

[0 0 8 9] »*Sl 4, 1 5^111 IS*35l 312 

30 Mil*. ffafSb^J-iScraEJEi-sco-e, 

&<#*5«iiB«?a*«>as»sra«jT#, ^Misra^m^ 

«»*-*Hi"**tt:«»S:B&Jfcai*So 
[0 0 9 0] 6^111 *»«W#aiCj:o 

rrtMs«BBoia«*jpa*^9E»«^*ai*n, lESft: 

50 ^(TP-ftHc J:5#«faBB^aj^05«i6SrlCStta<«*J 
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(12) 
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[BI©«i»4B«] 

[Hi] **E<7>-3SJ60!I£ LTOM«F»{|jiMi6S: 

183) H l o^«F«#J|»KScoECUXtF^^:#J» 
lHlK(7)titB&«^g!-efc5o 10 
[14] Hio^Wffl#J»IS«^fflv^^#J»lPlB 

[ID 5] H4O 4 !R^cB«iSK0f^ib*r*i-tt*iat?*)5 o 
[B6] g| 1 wMWJi^lSrittxyv;^^ 

[17] 0 1 OjS^B*ffl#Jffl3S««r«^^j:^^>^[Hl 
[1218] Hl^AWJI)l»!lWI6«WECU3&Sfflu^5*lE 
[19] HlO^W«»J«l««*«*.fc3:>s;^aE 20 
[HO] 0l^^A«F»B#JI8i3S«^)ECUdSffii^jE 

[mil] m i <D^AB$»ifM»3i!«(7>E cu^jEaftT* 
[ii2] h i <o&xnmmmmm<D&nffi<o&>x&fM 
[813] mi (D&ikftmmmmwLfrm^ziBimmwiik 

mffl**i-«a;ft»«HT?*>5. 30 
[814] 81 ^M^iWSit7)ECU^ff^W 

[8i5] mi<D&!kmmmnmm<z>Rcu&?fomffl 

[816] tS*<OjS^^fttJ»3e«*fll^^^>^v<^ 

[8i7] &&(D*xB$Mfflfflm&&m^tz^>'i/><D 



[8i8] ajfc^js^fflwjwigiitffli^^ai^^^o 

^E) o 









1 0 


3^ > is is 




1 4 




if 


2 0 




if 


2 1 


ECU 




2 4 




if 


2 7 


TDCtyf 




2 9 


y 2/ ^ 




3 1 






3 4 1—346 


&XW&M 




3 5 






0 a d v 


&xmm 




A6 




TN (n) 






A 1 






A 2 




A 3 






A 4 




A 5 






A 6 




A 7 






A 8 







A 9 

0B 

E v 
N e 
A/N 
9 10) 

CO 

CO o ' 
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